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1. Introduction
In RAN #51 meeting, a study item on Rel-11 downlink MIMO enhancement [1] is agreed and covers enhancement of MU-MIMO performance and downlink control channel under the several deployment scenarios including geographically separated RRH. In this contribution, we briefly discuss on each study item issues in order to see which issues need to be focused on during Rel-11 time frame.
2. Rel-11 DL MIMO Enhancement Issues
A. Deployment scenarios
New network deployment scenarios not considered in MIMO system design in previous releases are included in Rel-11 downlink MIMO enhancement such as macro cell with geographically separated low power RRHs. Since the new deployment scenarios may have totally different channel and interference situation from the co-located multiple antenna ports, MIMO system design philosophy could be different although the specification impact is not clear at this moment.  The MIMO enhancement should be mainly studied based on these new deployment scenarios in order to avoid the same discussion taken in previous releases. 
Proposal 1: Rel-11 MIMO study should focus on new network deployment scenario, and repetitive discussion for the same technical topics as those in previous releases should be minimized.
B. MU-MIMO performance enhancement
A lot of MU-MIMO enhancement proposals have been studied and discussed during multiple releases from Rel-8 to Rel-10. In Rel-8, due to several limitation of the CRS-based transmission, MU-MIMO performance relies on the eNB scheduler and the mode adaptation is not flexible due to RRC-configured mode switching. As the precoded DM-RS is employed in TM8 and TM9, dynamic SU-/MU-MIMO switching with zero-forcing beamforming based MU-MIMO transmission becomes possible in standard transparent manner. Therefore, CSI feedback for better support of MU-MIMO was mainly discussed during Rel-10 time frame. However, due to the high implementation complexity and complicated specification support, there is no MU-MIMO specific CSI reporting employed in the Rel-10 specification. In addition, the co-channel interference mitigation capability at a UE receiver is limited to one co-scheduled UE. Therefore, under the condition of clear verification for system performance benefit, two approaches of CSI feedback accuracy increment and co-channel interference mitigation at a UE receiver can be still considered in Rel-11 to enhance MU-MIMO performance. Some further details are discussed in [2]
Proposal 2:  we may focus on CSI feedback accuracy increment and co-channel interference mitigation at a UE receiver for MU-MIMO performance enhancement in Rel-11.
C. Downlink control channel performance enhancement
The current PDCCH performance is relying on the diversity gain in multiple antenna transmission perspective. In general, the diversity gain is more beneficial if channel state information is not available at the transmitter and/or channel variation is high, thus the current TxD based PDCCH transmission may not provide optimized performance for a UE configured closed-loop transmission mode. On the other hand, the PDCCH region may have relatively high inter-cell interference as compared with PDSCH region even if neighbour cell is in low loading scenario. Moreover, PDCCH UE capacity can be a bottleneck for overall system UE capacity according to some specific MIMO technologies such as MU-MIMO enhancement. Keeping these in mind, the UE-specific RS based downlink control channel design may be considered as a strong candidate to enhance downlink control channel from MIMO perspective since the beamforming gain can be exploited while having less inter-cell interference for a UE configured with closed-loop transmission mode. Some further details are discussed in [3].

Proposal 3: UE-specific precoded DM-RS based downlink control channel enhancement should be studied in Rel-11.

D. Open-loop MIMO support
The open-loop spatial multiplexing mode is beneficial for a UE having a high geometry while channel state information is not available, thus requiring diversity gain. In Rel-8, TM3 is designed for the purpose of the open-loop spatial multiplexing based on CRS demodulation. In order to increase diversity gain, precoder cycling in combination with codeword permutation is employed per subcarrier basis. The precoded DM-RS is mainly employed in LTE-A in order to exploit beamforming gain and allow dynamic switching SU-/MU-MIMO mode implicitly and so forth. Since there is no different between closed-loop MIMO and open-loop MIMO at the transmitter with precoded DM-RS, CSI reporting for open-loop MIMO seems to be the only issue if precoded DM-RS based open-loop MIMO is designed. Considering that fine link adaptation is not possible due to fast channel aging, the benefit of additional definition of open-loop MIMO CSI reporting is unclear. Therefore, clear justification is needed in order to specify additional CSI reporting for open-loop MIMO and it should be studied with low priority in Rel-11 time frame.
Proposal 4: The precoded DM-RS based open-loop MIMO should be studied with low priority.

3. Conclusions

In this contribution, we briefly discussed on Rel-11 downlink MIMO enhancement issues. The proposals from the discussions are as follows:

· Rel-11 MIMO study should focus on new deployment scenario, and repetitive discussion for the same technical topics as those in previous releases should be minimized.
· We may focus on CSI feedback accuracy increment and co-channel interference mitigation at a UE receiver for MU-MIMO performance enhancement
· UE-specific precoded DM-RS based downlink control channel enhancement should be studied in Rel-11.
· The precoded DM-RS based open-loop MIMO should be studied with low priority.
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